The aim of this paper is to give an approximation of a beta binomial distribution with parameters n and β by an improved geometric distribution with parameter β β+n . The improved geometric approximation is more accurate than the geometric approximation when β is large.
Introduction
The beta binomial distribution with parameters n ∈ N and β > 0 (α = 1 is fixed) is the binomial distribution with parameter n and a random variable p that has a beta distribution with shape parameters α = 1 and β > 0. Let X be this beta binomial random variable with the probability function as follows:
bb n,β (x) = n!Γ(β + n − x)β (n − x)!Γ(β + n + 1)
, x = 0, 1, ..., n.
(1.1)
The mean and variance of X are µ = n β+1
, respectively. It is observed that β → ∞ while q = 1 − p = n β+n remains a constant, then bb n,β (x) → g p (x) = q x p for every x ∈ {0, ..., n}. In this paper, we are interest to determine an improved geometric probability function, g p (x), to approximate the beta binomial probability function in (1.1). The accuracy of the approximation is measured in the form of |bb n,β (x) − g p (x)| for x ∈ {0, 1, ..., n}, which is in Section 2. In Section 3, some numerical examples have been given to illustrate the improved approximation and the conclusion of this study is presented in the last section.
Result
Using the same idea from in [1] , the following lemma can be also obtained.
Lemma 2.1. For β ∈ R + , x, n ∈ N and 0 < q < 1, then
Theorem 2.1. For x ∈ {0, 1, ..., n} and p = β β+n , we have
Proof. Applying Lemma 2.1, it follows that
Numerical examples
The following examples are given to illustrate how well an improved geometric distribution approximates a beta binomial distribution. and the numerical results are as follows: and the numerical results are as follows: From the examples 3.1 and 3.2, it can be seen that the improved geometric approximation is more accurate than the geometric approximation.
Conclusion
This study gave an approximation of a beta binomial distribution with parameters n and β (α = 1) by an improved geometric distribution with parameter β β+n . By numerical comparison, the improved geometric approximation is more accurate than the geometric approximation when β is sufficiently large, that is, the beta binomial distribution with parameters n and β can be well approximated by an improved geometric distribution with parameter β β+n when β is sufficiently large.
